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(54)Tltie: HIGH-PRESSURE DISCHARGE LAMP 



(57) Abstract 

The invention relates to a high-pressure discharge tamp provided with a discharge vessel (3) 
which encloses a discharge space (1 1). which has a ceramic wall, and whtcfa is seaied at one end 
by means of a projecting ceramic plug (34, 35) which encloses with cieazanoe a cunem supply 
condncw (40. 41. 50. 51) to an electrode (4. 5) airanged in the discharge vessd and is connected 
to said cmductor adjacent an end facing away from the discharge space in a manner by 

means of a melthig-cenmic connection (10). According to the invention, at least an end portion 
of the ceramic plug situated near the end facing away from the discharge space is impeimeaWe 
to lig^t 
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The invention relates to a high-pressure discharge lamp provided with a 
discbarge vessel which encloses a discharge q»ce, has a ceramic wall, and is sealed at one 
end by means of a pro j ecting ceramic plug which encloses with clearance a current lead- 
through to an electrode arranged in the discharge vessel and is ocmnected to said lead*through 
5 in a gastight manner by means of a melting-ceramic connection at an end &cing away from 
the discharge space. 



A lamp of the kind mentioned in the opening paragraph in the form of a 
10 high-pressure sodium lamp is known from GB 2 083 692AJS 4 910 433, and in the form of a 
metal halide lamp from EP 0 587 238. 

A ceramic wall or plug in the present description and claims is understood 
to be made of one of the following materials: monociystalline metal oxide (for example, 
sapphire), densely sintered polycrystalline metal oxide (for example, AI2O3, YAG), and 
IS polycrystalline densely sintered metal nitride (for example, AIN). 

The chosen construction is highly suitable for lamps of comparatively low 
power and correspondingly comparatively small dimensions, in particular having a 
comparatively small electrode interspacing. To prevent excessivdy high temperatures at die 
area of the melting-ceramic connection during lamp operation, the seal of the discharge 
20 vessel is constructed as a projecting plug, and the melting-ceramic connecticm is realised near 
an end of the projecting plug which &oes away from the discharge spa ce . 

The melting-ceramic connection between the projecting plug and the 
current lead-through is achieved in a fiimace in a firing process. For this purpose, the 
projecting plug and the current lead-through are heated together with a quantiQr of melting- 
25 ceramic, so that the ceramic material melts and flows into the interspacing between the 
projecting plug and current lead-through. The assembly is then cooled down to room 
temperature, and the connection between the projecting plug and current lead-through has 
been adiieved. This is the so-called sealing-tn procedure. 

The distance over which the melting-ceramic flows in the interspacing 
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detennines the length over which the gastight melting-cerainic connection extends. The 
length of the melting-ceramic connection is of major importance for realising a lamp of good 
quality. Given a length smaller than 1 mm, a conq>aratively weak m ech a ni c a l joint has arisen 
with a considerable risk of a premature lamp failure. 

5 Given a comparatively great length, the surface area of the melting- 

ceiamic connection &cing the discharge ^nce will reach a ccmsiderably higher temperature 
during lamp operation than is desirable. The results of this are attacks on the melting-ceramic 
connection by filling ingredients of the discharge vessel and the changes in iriiotometric 
properties arising th eref rom (for example, colour of emitted radiation, luminous e£ficacy) of 

10 the lamp. This, also, will often lead to a premature end of lamp life* 

Lamp manu£acture on an industrial scale involves batch production. The 
production of the known lamp shows a wide spread in the length over which the melting* 
ceramic connection extends. This already leads to a high reject p erce n tage in manufaicture. 



15 

The invention has for its object to provide a measure for improving the 
control of the length of the melting-ceramic connection. To be a lamp according to the 
invention, therefore, the lamp mentioned in the opening paragraph is char a cte ri zed in that at 
least an end portion of the projecting ceramic plug adjacent the end facing away from the 

20 discharge space is impermeable to light. 

It was found that a high reproducibility of the flowing distance of the 
melting-ceramic can be realised during the sealing-in procedure, and thus of the length of the 
achieved gastight ceramic connection. According to the inventor, this is to be ascribed to an 
increased infrared absorption of the end portion of the projecting plug which is impermeable 

25 to light. This leads to a more homogeneous beating during the sealing-in procedure of both 
the projecting plug and the flowing ceramic material, which again leads to a better control of 
the length of the melting-ceramic connection through time control of the sealing-in 
procedure. 

An important advantage of the invention is that a conqiaratively simple 
30 measure in the form of a pretreatment during component manufacture can suffice, while the 
existing lamp manufacturing technology, in particular the sealing-in procedure, can be 
maintained without modifications. 

The end portion which is impermeable to light extends over a distance of 
at least 1 mm, preferably awt a distance f at least 3 mm. This has the advantage that an 
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even heating takes place during the sealing-in prooeduie over the entire length of the meiting- 
ceiamic connection to be realised. 

It is advantageous for a simple productioa of tte projecting ce ram i c plug 
that ttie latter is impenneable to light over its entize length. The duradcm of the seaiing*in 
S procedure may be reduced owing to the strongly inqnoved heat absorption caused thereby in 
the sealing-in process* This is an important advantage especially in batch production. 

The proj e c ting ceramic plug may be impenneable to light owing to an 
externally provided coating* for example in the form of Mo, W or C. The coating may be 
realised through vsqxiur deposition, chemical vapour depositiim, brushing (for example, with 
10 a W rod), or immersion in a solution (for example, molybdate) of a previously fired, but not 
y« sintered moulded piece which win form the prorfecting plug after sintering* A further 
possibility is to dose the moulded piece with a viscous solution (for example, molybdate), 
which method is also called painting. 

Another possibility of obtaining a projecting plug impermeable to light is 
15 the manufacture of the projecting plug from non*translucent ceramic material. This is 

possible, for example, in that the ceramic material is impregnated with critical centres, for 
example Fe, Cr, Ni, during its manufiscture. 



20 The above and other aspects of the invention will be explained in more 

detail with reference to a drawing of an embodiment of a lamp according to the invention, in 
which 

Fig. 1 diagrammatically shows a lamp accnding to the invention, and 
Fig. 2 shows the discharge vessel of the lamp of Fig. 1 in detail. 

25 

Fig. 1 shows a high-pressure discharge lamp provided with a discharge 
vessel 3 with a ceramic wall endosing a discharge space 11. In a practical embodiment, the 
discharge vessel contains a filling which comprises besides Hg and a rare gas at least also a 
30 metal halide. The discharge vessel is sealed at an end by means of a projecting ceramic plug 
34, 35 which encloses with clearance a current lead-through (Fig. 2: 40, 41, 50, 51) to an 
electrode 4, 5 arranged in the discharge vessel, and which is connected to said lead-ttirough 
in a gastight manner by means of a melting-ceramic connection (Fig. 2: 10) adjacent an end 
facing away from the discharge space. The discharge vessel is surrounded by an outer bulb 1 
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which is provided with a lamp 2 at ne end. A discharge extends between th electrodes 
4, 5 in the opetationai condition of the lamp. Hecttode 4 is oosinected to a first ekctiical 
contact fiirming part of the lamp cap 2 wa a current conductor 8. Electrode S is c onnrrtfri to 
a second electrical contact forming part of the lamp cap 2 via a current condttctca* 9. Tlie 
S discharge vessel, shown in more detail in Fig. 2 (not true to scale), has a ceramic wall and is 
formed by a cylindrical portion with ah internal diameter ID bounded at either end by end 
wall portions 32a, 32b, each end wall portion 32a, 32b defining an end plane 33a« 33b of the 
discharge space. The end wall portions each have an opening in which a pr o j ect i ng ceramic 
plug 34, 3S is &stened in the end wall portion 32a, 32b in a gasdght maimer by means of a 

10 sintered joint S. The projecting ceramic plugs 34, 35 each enclose with clearance a current 
lead*through 40, 41, 50, 51 to an assoaatpri electrode 4, 5 having a tip 4b, 5b. The current 
lead-through is connected to the projecting ceramic plug 34, 35 in a gastight manner at a side 
facing away 6om the discharge space by means of a melting-ceramic connection 10. The 
projecting ceramic plugs are provided with a coating 64, 65 at their ends fodng away from 

15 the discharge qiaoe, so that the projecting plugs are impermeable to light* The length over 
which an end portion of each of the prcgecting plugs is impermeable to light is 3 mm. The 
electrode tips 4b, 5b have an interspacing EA. The current lead-diroughs eadi comprise a 
halide-resistant portion 41, 51, for example in the form of a M0-AI2O3 cermet, and a pcxtion 
40, 50 fiastened to an associated end plug 34, 35 in a gastight manner by means of the 

20 melting-ceramic connection 10. The melting-ceramic connection 10 extends over a certain 
distance, for example approximately 1 mm, over the Mo cermet 41, 51. It is possible for the 
parts 41, 51 to be formed in a manner other than firom a M0-AI2O3 cermet. Other possible 
constructions are known from, for example, EP*0 587 238. A halide-resistant coil wound 
around a halide-resistant pin was among the constructims which were found to be 

25 particularly suitable. Mo is very suitable for use as a halide-resistant material. The parts 40, 
50 are made of a metal which has a coefficient of expansion which corresponds closely to 
that of the end plugs. Nb, for example, was found to be a very suitable material. The parts 
40, 50 are connected to the current conductors 8, 9 in a manner which is not shown in any 
detail. The lead-through construction described renders it possible to operate the lamp in any 

30 burning position as desired. 

Each of the electrodes 4, 5 comprises an electrode rod 4a, 5a viiiich is 
provided with a winding 4c, 5c near the tip 4b, 5b. The electrode tips in the embodiment 
described lie substantially in the end planes 33a, 33b formed by the end wall portions. 

Th projecting ceramic plugs are provided so as to be recessed by a 
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diatanrr a f*'"*^^ *" ^ ^ ponions 32a and 32b. and are fastened thenan in a gastight 
inaniier with a sinteral joint S, In an altenative embodimem of the 
invention, the projecting ceramic plugs 34, 35 a« piovided without 

waU portions 32a. 32b. In that case, the electrode tips lie between the end planes defined by 

S the end waU poitimis. 

In a practical embodiment of a lamp according to the invention as shown 
in the drawing . the rated power of the lamp is 70 W. The filling of the disdiarge vessel is 
4.4 mg Hg and 8 mg Nal. TU and (Dy+Ho+Tm)J3 in a mass ratio of 65:10:25. In addition, 
the lamp contains Ar as an ignition gas. The lamp is designed for a colour temperature of 

10 3000 K with colour point coordinates (x.y; 437.404) and a general colour rendering index Ra 
above 80. The discharge vessel is made of polycrystalline aluminium oxide, has an internal 
diameter ID of 6.85 mm and an interspacing between the electrode tips EA of 7 mm. The 
projecting plugs arc impermeable to light at the ends fedng away from the discharge space 
over a length of 3 mm owing to a coating with W. The coating is reafised in that the 

15 moulded piece is brushed with a W-brush, after which the moulded piece is sintered to 
achieve gastighmess. The projecting plugs are antered into the end wall portions at a 
distance a of 1 mm from the end planes defined by tiie end wall portions. Tlie end wall 
portions have a height of 3 mm. so that the sintered joint with the end plugs extends over a 
length of 2 mm. Such a length of the sintered joint was found to be sufficient in practice for 

20 realising a suffidentty stwmg and gastight fesiening between the end wall portion and ttie 
projecting plug, also in tiie case of large-scale batch production. The electrode tips He in the 
end planes. The Oeetzodes each comprise a W-rod provided with a W-winding at Uie tip. 

SubsequenUy. a gastight melting-ceramic connection is formed between 
each prvjecting ceramic plug and an associated current supply conductor in known manner. 

25 The mdting-ceramic connection 10 extends over a length of 3 to 3.5 mm 

away from die end of the projecting plug facing away from the discharge space. 

For comparison, data arc given of lamps according to the present art. 
Here the length over which the melting-ceramic connection extends between tiie projecting 
plug and current lead-through varies ftom 3 to 7.5 mm, while in a number of cases the 

30 length cannot be unequivocally ascertained because the flowing distance oi the melting- 
ceramic varies along the circumference of the current lead-through. 

In a further practical embodiment of die lamp as drawn, the coating is 
xealised witfi Mo. For Uiis purpose, the previously moulded inojecting plugs were immersed 
with ne end in an aqueous solution of Na2Mo04 and glycerin . After drying, til projecting 
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plugs were sintenxi to gasdghtness and amultanoMuly sintned to the end wall p^mwffn. A 
gastight melting-ceiainic connection between the projecting cexanuc plug and the a<cnr4at^ 
cmrem lead-thiough realised in the same way as for the lamp provided with a W-coaiing on 
the projecting ceramic plugs led to a comparable end result. 
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CLAIMS: 



1 A high-picasuie dischaige lamp provided with a dischaise vessel which 

encloses a dischaige space, has a ceramic wall, and is sealed at one end by means of a 
piqiecting ceramic plug which encloses with deaiance a cuirent leadHhrough to an electrode 
ananged in the discharge vessel and is connected to said lead-through in a gastight manner 
5 by means of a melting-ceramic connection at an end fiadng away from the discharge ^ace, 
characterized in that at least an end portion of the projecting ceramic plug adjacent the end 
fedng away from the discharge space is impermeable to light- 

2. A lamp as daimed in Claim 1, characterized in diat die prpjecting ceramic 
plug is impervious to Ught over a distance of at least 1 mm measured from the end &cing 

10 away from the dischaige qace. 

3, A lamp as daimed in Claim 1 <v 2, characterized in that the projecting 
ceramic plug is impervious to light over a distance of at least 3 mm measured from the end 
facing away from the dischaige space. 

4. A lamp as claimed in Claim I, 2 or 3, characterized in that the projecting 

IS ceramic plug is impervious to light over its entire length. 

5, A lamp as claimed in Claim 1, 2, 3 or 4, characterized in that the 

progecting plug is provided with an external coating. 

6. A lamp as claimed in Claim 1, 2, 3 or 4, <d»aract«ized in that the 
projecting plug is manufactured from a ceramic material which is impervious to lighL 

7, A lamp as claimed in Claim 6, characterized in that the projecting ceramic 
plug is manufiKmued from a ceramic material impregnated with optical centres. 



20 
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